
Programming, 
Problem Solving, 
and Algorithms

CPSC203, 2022 W2



Announcements
● Lab2 is this week

○ It’s about Lists and Dictionaries!

● Test 1 results will be released when everyone is done!

○ Sorry about the snow-related disruptions!

● Test 2 is next week

○ It will be on content discussed last week (Class 2A, 2B, POTW 2), and 
practiced this week (Lab 2)

○ Some content from this week will be covered on the quiz

● Setup your machines

○ This week you will setup your machines to run the software stack!



When to do what in CPSC 203
Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Pre-class Videos X X

Classes X X

Learning Log X

Problems of the 
Week

X X X X X

Labs O O X

Practice Test 
and Test

O O O O

X – This week’s content
O – Previous week’s content

Note: this is a “suggested” schedule. All due dates are on Friday at 6 PM 
(with a 48-hour grace period). 

3 term projects are not on this schedule as they span multiple weeks.



Today’s Plan…

1. Announcements! (10 mins)

2. Quick re-cap of course videos (5 mins)

3. Overview of Tech Stack (10 mins)

4. Running Python code from Visual Studio Code (30 mins)

5. Type Hints in Python (15 mins)

6. Software Design: Ingenuity and Simplicity (10 mins)



Slides from the Assigned Videos



Handcraft



Knitting
The language used to 
communicate patterns 
uses exactly  the same 
fundamental constructs 
as Python!!



Knitting



Quantifying the task...
1. If we describe one dimension of a square rag by n, how 

much work is done by the knitter? ____________
2. If we have enough yarn for 36000000 stitches, what is the 

largest rag we could make? ____________
3. If each stitch takes a second, what is the largest rag we 

could make in one evening? ____________
4. If it takes an evening to make a 40x40 rag, how long will it 

take to make an 80x80 rag? ____________
5. If it takes time t to make an n by n rag, how long will it take 

to make a 3n x 3n rag? ____________
General idea: quantify the size of the problem (n) and consider the cost of our 
task as that size increases.



Quantifying the task...
If we are solving a problem ________________________ for a given input, we can 
parameterize the running time of the solution by the size of the input.  

We usually denote this input size using the variable n. 

Discussion:

1.

2.

3.



Suppose we can knit 1012 stitches per second….

The amount of computation we do inside our algorithm actually matters!

Quantifying the task...



Color - Representation
First, some general questions…

What does data look like to a computer? 

Is that enough?

ref: http://arstechnica.com/information-technology/2012/06/inside-the-ssd-revolution-how-solid-state-disks-really-work/2/

http://arstechnica.com/information-technology/2012/06/inside-the-ssd-revolution-how-solid-state-disks-really-work/2/


Color - Representation
Can we use bits to represent integers?

3 1 5 7
103 102 101 100

3 2 1 0
=

=

=



Color - Representation
What’s the highest number we can represent with 4 bits?

What’s the highest number we can represent with 5 bits?

How many bits do we need to express 127?



Color - Representation
Can we use integers to represent colors?

RGB - (red, green, blue), where each “component” is in range 0 through 255.

ex. (255, 0, 127) == 

fun calculator for color values: http://colorizer.org

How many bits for 256 values? 3 4 5 6 7
8 9 10

http://colorizer.org


Color - Representation
RGB - (red, green, blue), where each “component” is in range 0 through 255, 
with 8 bits for each component.

What color is

0  1  0  1  1  0  1  1  0  1  0  1  1  0  1  1  0  1  0  1  1  0  1  1

(stretch) Easier to read if we use “hexadecimal” representation:

Each component is represented by 2 hex digits 0123456789abcdef

ex.     #674ea7 == 



Overview of the Tech Stack



Running Python Code 
in Visual Studio Code



Type Hints in Python



Software Design: Ingenuity and Simplicity



Steve Jobs: 
Simplicity is the ultimate sophistication. It takes a 
lot of hard work to make something simple, to 
truly understand the underlying challenges and 
come up with elegant solutions. [...] It's not just 
minimalism or the absence of clutter. It involves 
digging through the depth of complexity. To be 
truly simple, you have to go really deep. [...] You 
have to understand the essence of a product in 
order to be able to get rid of the parts that are not 
essential.



Before Next Class: 
Make sure you finish the Tech Stack!


